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Vertical Allocation of the Production between Identical Countries: 
Intra-Industry Trade in both a Final Good and the Connected 
Intermediate Good 
 
This article analyses the economic advantages of intra-industry trade in both a final good and the connected 
intermediate good. In comparison with a situation of autarky, this type of trade brings about an increase in the total 
number of intermediate good varieties and thereby a reduction in the number of adaptations of intermediate goods to 
the production process. In this way, the producers of final goods will benefit from varieties of intermediate goods that 
are closer to the ideal for a specific production process. This determines an increase in the final good productivity and 
thereby a decrease in the final good price. Thereby both national and global welfare will increase. 
 
(JEL F0; F1; F2) 
 
 
1.  Introduction 
 
In many econometric analyses it is pointed out that trade among industrialized countries is 
characterized by intra-industry trade, i.e. two-way trade, see e.g. Greenaway et al. (1995), 
Aturupane et al. (1999), Durkin and Krygier (2000), Gullstrand (2002), Mora (2002) and Crespo 
and Fontoura (2004). The intra-industry trade takes place in both final goods and intermediate 
goods. Because the intermediate goods are both produced and used domestically as well as in 
trading partner countries, we have a vertical specialization in the production across countries. 
However, intermediate goods have been devoted only little space in the intra-industry trade theory. 
Intra-industry trade in intermediate goods is analyzed in Ethier (1979 and 82) and the major point is 
that international trade gives the possibility of specializing in the variety production of intermediate 
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goods. Ethier’s model is inspired from Dixit and Stiglitz’ (1977) consumption theory which is based 
on the wish for variation in the consumption. However, Ethier does not discuss whether the use of 
intermediate good varieties is in accordance with Dixit and Stiglitz’ consumption preference, e.g. 
whether it is appropriate with changes in the use of intermediate good varieties for a definite 
productive activity. Intra-industry trade in intermediate goods has also been analyzed in Lüthje 
(2001). Lüthje’s point is that intra-industry trade in intermediate goods determines an increase in 
the number of intermediate good varieties whereby the single final good producer can choose 
among more varieties of the intermediate good and accordingly come closer to the intermediate 
good that fits best into the final good production. However, none of these contributions analyses the 
combined economic advantages of intra-industry trade in both a final good and the connected 
intermediate good. The purpose of the article is to cover this theoretical shortcoming.  
 In section 2 we split the final good production into an intermediate good production and the 
further working up of the final good. Furthermore, we clarify the concept ideal intermediate good. 
Section 3 sets up a function for the final good production with intermediate goods as input. In 
section 4 the combined economic advantages of intra-industry trade in both a final good and the 
connected intermediate good are analyzed. The number of intermediate good varieties, the number 
of ideal intermediate good varieties and the final good price are determined. Finally, in section 5 we 
make some concluding remarks. 
 
 
2.  Intermediate Goods in the Final Good Production 
 
The total final good production is split into two productions. The value added from the production 
of intermediate goods to the final good we define as the net production of the final good. This 
implies that intermediate goods in the net production are further worked up to the final good. 
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Therefore the net production can be regarded as an independent productive split process. If the 
intermediate good production or the net production of the final good is handled by another 
producer, we have a vertical collaboration in the production between two producers. Thereby, one 
of the split productions is outsourced to another producer. In this way, the production of the 
intermediate good as well as the net production of the final good can be matched to fit the producer 
who is most efficient in the single split production. 
 Figure 1 illustrates the vertical split of the production in an intermediate good production and a 
net production. Furthermore, we have headquarter services that include factors as management, 
marketing and product specific research and development. We assume that it is the same specific 
headquarter service, which is demanded in both the intermediate good production and the net 
production and accordingly in the total production of the final good. This is a realistic assumption, 
because the production process has to be seen as a whole, where every single part of the production 
has to fit to each other. Hence, in the split productions we have a common pull on these services, 
i.e. a common utilization of the same knowledge pool.  
 
Figure 1. Split of the production by vertical specialization. 
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In order to explain why a final good producer demands a specific intermediate good variety, we 
start with the individual consumer’s preferences regarding alternative product varieties. Each 
individual consumer’s preferences regarding alternative product varieties may be derived from the 
wish of, partly, variation in the consumption (Dixit and Stiglitz, 1977) - the so-called “Love of 
Variety Approach” - and, partly, to get the product which best fulfils the characteristics demanded 
(Lancaster, 1979 and 80) - the so-called “Ideal Variety Approach”. Dixit and Stiglitz’s “Love of 
Variety Approach” cannot be applied to the use of intermediate goods in the final good 
production. It does not make sense to get variation in the use of intermediate good varieties to a 
definite productive activity, which is the problem with Ethier’s model, as mentioned above. 
Instead, the high degree of specialization in the production process makes it important that the 
intermediate good - to the greatest extent possible - meets the connected specific needs for factors. 
This means that, if there is a wide range of intermediate good varieties to choose among, the final 
good producer chooses to a specific productive activity the variety which best fulfils the 
demanded characteristics. This is the reason why we apply the Lancaster ideal variety approach to 
the use of intermediate goods in the final good production. Consequently, the production of one 
specific variety of the final good requires one specific variety of the intermediate good; the ideal 
intermediate good (see also Lüthje, 2001). 
 To illustrate this point we take steel as an example. Steel has to meet a certain kind of 
specification depending on its end use. This may be steel products as e.g. wire, steel tubes and 
steel plates, where the intermediate goods must be of a certain scantling, weight etc. in order to fit 
into the continued production. These steel products are used in the production of more specified 
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intermediate goods, e.g. components, and thereby in the production of final goods for production, 
e.g. machines and buildings, or consumption, e.g. house building and means of transportation.  
 Accordingly, the number of ideal intermediate good varieties is identical with the produced 
number of final good varieties. However, because of increasing returns to scale in the production 
of the intermediate good is it uneconomic to produce all the ideal intermediate goods. This means 
that the produced number of intermediate good varieties is smaller than the produced number of 
final good varieties. If a variety of the intermediate good does not meet the ideal specification, a 
performance of labor and capital is demanded in compensation. It appears from the above 
example of steel production that this intermediate good among other things has to be of a certain 
scantling, weight and size to fit into a further working up and that the improved intermediate 
goods have to be adapted to the production of e.g. machines or cars. Accordingly intermediate 
goods are worked up with a view to a special use, and this adaptation is conducted by the use of 
labor and capital. This is a decisive difference from Lancaster’s consumption theory in which 
several units of a final good variety are necessary as compensation for making the consumer 
indifferent in the choice between this variety and a unit of the ideal final good variety. For 
intermediate goods it makes no sense to use a larger amount of a variety that does not meet the 
ideal specification requirements. The given amount of an intermediate good variety has to be 
adapted to the production and this demands labor and capital.  
 In Helpman’s circle model (Helpman, 1981: 308) a circumference of the circle represents the 
varieties of a final good. In figure 2, this circle model is elaborated to include intermediate goods 
connected to the production of each final good variety (see also Lüthje, 2001). Each point on the 
circumference of the inner circle corresponds to the production of a distinct variety of the final 
good. The production of each final good variety is connected with one ideal variety of the 
intermediate good on the outer circle. This is illustrated with an arrow from the ideal variety of the 
intermediate good to the final good variety. The squares represent the produced intermediate good 
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varieties. Fj represents a variety of the final good, bj* represents the ideal variety of the 
intermediate good, connected with the production of a variety of the final good (j =1 to v), and bi 
represents a produced variety of the intermediate good (i = 1 to n). It is assumed that the total 
produced number of intermediate goods is distributed equally among the total number of final 
goods. The specification of the market variety of the intermediate good, bi, is closest to the ideal 
specification in the production of the final good, Fj. 
 
Figure 2. The preference structure for a final good and the connected intermediate good. 
 
 
 
 
 
 
 
 
 
Note: Fj denotes a variety of a final good, bj* denotes the connected ideal intermediate good, and bi denotes a produced variety of 
the intermediate good. 
Source:  Lüthje (2001). 
 
The greater the distance is between the closest and the ideal variety of the intermediate good, the 
relatively greater is the adaptation and hence the relatively smaller is the final good productivity. 
This because the adaptation of the intermediate good causes that we have less labor and capital 
available in the net production of the final good. An increase in the number of intermediate good 
varieties increases the final good productivity, because the final good producer thereby benefits 
Fj
bj*
bi
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from an intermediate good variety which is even closer to the ideal variety. Likewise a reduction 
in the number of final good varieties and hence in the number of ideal intermediate good varieties 
increases the final good productivity, because there are fewer adaptations in the final good 
production.  
 Therefore, the incentive for a vertical collaboration between a final good producer and an 
intermediate good producer is given by the final good producer’s demand for a specific variety of 
the intermediate good. Thereby, the final good producer has a vertical collaboration with the sub-
contractor, who produces the intermediate good variety, which is closest to the ideal variety. This 
relation is illustrated by the dotted arrow in figure 2. It could be collaboration between a producer 
of components and a producer of TVs or between a producer of paper and a producer of books. If 
the intermediate good is not produced in the country where the transformation into the final good 
takes place, the vertical collaboration takes place across countries. Hence, we have an 
international allocation of the vertically split production.  
 The intermediate good variety does not have to enter into the production of one final good 
producer. The producer of intermediate goods can supply to other final good producers, nationally 
as well as internationally. An example could be Samsung that produces a certain kind of chips 
which enters into both Samsung’s own production of radios and in other firms’ production of 
radios. A corresponding example could be the production of personal computers.  
 
 
3.  A Function for the Adaptation of an Intermediate Good to the Final Good Production 
 
As mentioned in section 2, if the closest variety of the intermediate good does not meet the ideal 
specification, a performance of labor and capital is demanded in compensation. The greater the 
“distance” between the closest variety of the intermediate good and the ideal intermediate good, the 
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more performance of labor and capital is required. Hence, the adaptation of an intermediate good to 
the final good production is an increasing function of the distance between the specification of the 
closest variety of the intermediate good and the specification of the ideal variety of the intermediate 
good. Based on these considerations we formulate the adaptation function, h(n,n*), for intermediate 
goods as 
 
( ) ( )[ ]** ,, bbannh i=         (1) 
in which a is the distance between the specification of a given variety, bi, and the specification of 
the ideal variety, b*. Furthermore n denotes the number of intermediate good varieties and n* 
denotes the number of ideal intermediate good varieties. 
 By an increase in the number of intermediate good varieties the final good producers get closer 
to the ideal intermediate good variety of the specific production process. Thus less factor units from 
labor and capital are demanded to adapt intermediate goods to the production process, and thereby 
the productivity in the final good production is increased. Furthermore, the productivity in the final 
good production is increased by a reduction in the number of ideal intermediate good varieties. This 
point can be expressed more explicitly by reformulating equation (1) to 
( ) ( ) nnnnnnh ≥−+= *,*1
1, *       (2) 
It is seen that h increases with the number of intermediate good varieties (n) and decreases with the 
number of ideal intermediate good varieties (n*). When the produced number of intermediate good 
varieties matches the number of ideal good varieties (n = n*), h equals one. Because the number of 
ideal intermediate good varieties is equal to the produced number of final good varieties, v, we 
finally have 
( ) ( ) nvnvnnh ≥−+= ,1
1, *        (3) 
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Hence, the adaptation demand in the final good production depends on the number of intermediate 
good varieties and the number of final good varieties. An increase in the number of intermediate 
good varieties and a reduction in the number of final good varieties will increase the final good 
productivity.  
 The production of a final good variety to which the ideal intermediate good variety is connected, 
is expressed as mj*, and the production of a final good variety by adaptation of a given intermediate 
good variety is expressed as mj. Thereby the final good production can be expressed as  
( ) ( ) nvnvm
m
m
nv
m
j
j
jj ≥−+
=⇔
−+
= ,
1
1
1
1
*
*       (4) 
The smaller the distance is between the closest and the ideal variety of an intermediate good, the 
relatively smaller is the adaptation demand and the relatively closer mj comes to mj*. mj only equals 
mj* when the produced number of intermediate good varieties matches the number of ideal 
intermediate good varieties, i.e. the produced number of final good varieties (n = n* = v). Hence, 
equation (4) shows how the final good productivity increases and thereby how the costs decrease by 
a reduction in (v-n).  
 
 
4.  The Number of Intermediate Good Varieties, the number of Ideal Intermediate Good 
Varieties and the Final Good Price 
 
Under conditions of free entry and perfect information, the structure of trade in differentiated goods 
is perfect monopolistic competition, where no two producers produce the same variety of one good. 
The average costs in the intermediate good production (ACig) is expressed as  
ig
ig
ig
ig cS
F
nAC +=        (5) 
where Fig is fixed costs, Sig is the total sales of intermediate goods, and cig is marginal costs.  
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 The demand facing an intermediate good producer is 
( )[ ]igigigigig PPbnSQ −−= /1       (6) 
where Qig is the intermediate good producers sales, big is a constant term representing the 
responsiveness of an intermediate good producer’s sales to its price, Pig , and the average price 
charged by its competitors, igP .  
 By setting marginal revenue equal to marginal cost, the price of an intermediate good is  
nb
cP
ig
igig
1
+=         (7) 
 In equilibrium ACig equals Pig and accordingly the number of intermediate good varieties is 
given by 
igig
ig
Fb
S
n =          (8) 
Hence, the number of intermediate good varieties increases with the total sales of the industry.  
 In the same way we find the price of a final good when using the ideal intermediate good, Pfg*, 
as 
vb
cP
fg
fgfg
1* +=         (9) 
and the number of final good varieties and accordingly the number of ideal intermediate good 
varieties as  
igfg
fg
Fb
S
v =         (10) 
where fg represents the final good.  
 The price of a final good, when not using the ideal intermediate good, Pfg, is obtained by 
connecting equation (4) and (9) as 
( )[ ] nv
vb
cP
vb
nvcP
fg
fgfg
fg
fgfg ≥+=≥+−+= ,
111 *      (11) 
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The smaller the distance is between the closest and the ideal variety of an intermediate good, the 
relatively smaller is the adaptation demand and accordingly the smaller is the price of the final 
good. Hence, an increase in the number of intermediate good varieties or a decrease in the number 
of final good varieties will reduce the price of the final good. Only when the produced number of 
intermediate good varieties matches the number of ideal intermediate good varieties, i.e. the 
produced number of final good varieties, the final good price is Pfg*. 
 
 
5.  Intra-Industry Trade in Final Goods and the Connected Intermediate goods 
 
In this section the economic advantages of a vertical split in the production and intra-industry trade 
in both final goods and the connected intermediate goods are examined. This is done by analyzing 
the trade pattern and the equilibrium. 
 
 
5.1. Trade Pattern 
 
We analyze the trade and production split between two countries by assuming that the two countries 
are identical with respect to production technologies, resources and distribution of consumer 
preferences. If the countries trade freely without barriers or transport costs, they constitute a single 
market for both final goods and intermediate goods. These markets have the same properties as each 
economy in autarky. The total amount of varieties in the two countries is the same, which means 
that each country’s exports of varieties match the imports of other varieties. Because no two 
producers produce the same variety of one good under perfect monopolistic competition, each 
variety of the good will be produced in only one of the countries, but used in both countries.  
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  The total number of varieties increases, while the number of varieties produced in each country 
declines. This fact applies to intra-industry trade in both intermediate goods and final goods. Hence, 
we have an increase in the number of intermediate good varieties produced in both countries 
whereby each final good producer can choose among more varieties of the intermediate good  and 
thereby come closer to the ideal intermediate good. Accordingly the productivity in the final good 
production increases. Furthermore, we have a reduction in the number of final good varieties 
produced in each country and thereby a reduction in the number of adaptations, which reinforces the 
increased final good productivity. 
  Intra-industry trade in differentiated intermediate goods is illustrated in figure 3 and it is seen 
that producers of intermediate goods in country 1 and country 2 respectively supply the final good 
producers in both countries. 
 
Figure 3. Intra-industry trade in differentiated intermediate goods. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: The two half’s of each good are not identical, but constitute the total amount of varieties. 
 
 
 
The crux of matter is, that intra-industry trade in both a final good and the connected intermediate 
good increases the total number of intermediate good varieties in both countries and reduces the 
number of ideal intermediate good varieties and thereby the number of adaptations in each country.  
Country 1 
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Half of the intermediate 
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varieties 
 
Half of the intermediate 
good varieties 
 
 
 13 
 
 
5.2. The Equilibrium 
 
The autarky values, labeled au, of the final good production and the adaptation function for a firm 
in country 1 are designated as 
( ) nvnvm
m
auau
j
au
j ≥
−+
= ,
1
1
11
*
1         (12) 
The autarky number of intermediate good varieties in country 1 is 
igig
au
igau
Fb
S
n 11 =           (13) 
and the autarky number of final good varieties, and hence the autarky number of ideal intermediate 
good varieties, in country 1 is 
fgfg
au
fgau
Fb
S
v 11 =           (14) 
Finally, the autarky value of the final good price is designated as  
( )[ ] auauau
fg
auau
fg
au
fg nvvb
nvcP 11
1
11 ,
11 ≥+−+=       (15) 
Because we assume that we are dealing with two identical countries, the total sales of both 
intermediate goods and final goods doubles in comparison to autarky. Hence, we can express total 
sales in intermediate goods as  
au
ig
au
ig
au
ig
t
ig SSSS 121 2=+=          (16) 
Inserted in equation (12) the total number of intermediate good varieties by intra-industry trade is  
au
igig
au
ig
igig
au
ig
igig
t
igt n
Fb
S
Fb
S
Fb
S
n 1
11
21 41,141,1
2
====+       (17) 
 
 14 
Hence, in relation to autarky, the number of intermediate good varieties for each final good 
producer is increased.  
 Likewise the total sales in the final good are       (18) 
au
fg
au
fg
au
fg
t
fg SSSS 121 2=+=  
Inserted in equation (10) the total number of final good varieties by intra-industry trade is  
au
fgfg
au
fg
fgfg
au
fg
fgfg
t
fgt v
Fb
S
Fb
S
Fb
S
v 1
11
21 41,141,1
2
====+       (19) 
which means that the produced number of final good varieties in each country is reduced to  
aut vv 11 705,0=            (20) 
Hence, the number of ideal intermediate good varieties and thereby the number of adaptations in 
each country is reduced in relation to autarky.  
 By trading the final good production and the adaptation function for a firm in country 1 now are 
designated as 
( ) ( )
tt
auautt
j
t
j nv
nvnvm
m
211
11211
*
1 ,
41,1705,01
1
1
1
+
+
≥
−+
=
−+
=      (21) 
That the productivity in the production of a final good variety increases by intra-industry trade in 
the final good and the connected intermediate good, follows from the fact that the final good 
production increases in relation to autarky. This can be shown by dividing equation (21) with 
equation (12) which gives the increased production as 
( )
( ) 141,1705,01
1
11
11
1
1 >
−+
−+
= auau
auau
au
j
t
j
nv
nv
m
m
        (22) 
or  
( )
( )
au
j
au
jauau
auaut
j mmnv
nvm
11
11
11
1 41,1705,01
1
>
−+
−+
=        (23) 
Accordingly, the final good price when trading, tfgP , is reduced to  
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( )
( ) ( )[ ]
auau
au
fg
auau
fg
au
fgau
fg
auau
auau
fg
t
fg nvvb
nvcP
vbnv
nvcP 11
1
11
111
11 ,111
1
41,1705,01
≥+−+=<+
−+
−+
=  (24) 
By that the consumers in both countries enjoy advantages of the foreign trade, and, consequently, 
both national and global welfare will increase.  
 
 
6. Concluding Remarks 
 
The purpose of the article was to examine the combined economic advantages of intra-industry 
trade in both a final good and the connected intermediate good. As intra-industry trade in 
intermediate goods determines an increase in the number of varieties, the producers of final goods 
will benefit from varieties of intermediate goods which are closer to the ideal for a specific 
production process. Furthermore, the number of final good varieties in each country decreases 
whereby fewer intermediate goods have to be adapted to the final good production. Thereby the 
productivity in the final good production increases and hence the final good price decreases. By this 
the consumers enjoy advantages of the foreign trade, and, consequently, both national and global 
welfare will increase.  
 Above we assumed that the trading partners were of the same size. However, the analysis also 
has to be related to differences in country size in order to include the trade pattern between a large 
and a small economy. Without trade the situation is different in the two countries. The largest 
country produces owing to increasing returns to scale more final good and intermediate good 
varieties. Furthermore increasing returns to scale determine that the large country has lower relative 
prices, larger income per capita and applies relatively more resources in the industry production 
than the small country does. Therefore the consumption and production pattern are different in the 
two countries. By trade, as the number of intermediate good varieties is largest in the large country, 
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the small country will get admittance to a relatively larger increase in the number of varieties and 
thus a larger efficiency gain than the large country. 
Trade imperfections are not taken into account in the model-making. E.g. transport costs hamper 
trade in intermediate goods, because the trade price increases. The larger the transport costs are in 
relation to the productivity gains of intra-industry trade in intermediate goods, the less is trade and 
when the transport costs exceed the productivity gains there are no advantages connected with intra-
industry trade. 
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